Evaluation of human hepatocyte chimeric mice as a model for toxicological investigation using panomic approaches--effect of acetaminophen on the expression profiles of proteins and endogenous metabolites in liver, plasma and urine.
Toxicological responses to acetaminophen (APAP) overdose were evaluated in human hepatocytes transplanted chimeric mice using 2-dimensional gel electrophoresis (2DE)-based proteomics and (1)H-nuclear magnetic resonance (NMR)-based metabonomics. Huge variations, which were supported by histopathological findings, were observed in proteins expression in chimeric mice liver. The proteomic analysis of the livers showed that the proteins involved in the pathways of lipid/fatty acid metabolism, glycolysis and energy metabolism/production were affected. In addition, oxidative stress-related proteins showed altered expression. The metabonomic analysis of urine and plasma revealed alterations of endogenous metabolites, which were the intermediates involved in the tricarboxylic acid (TCA) cycle. Those findings were already confirmed in normal mice. We hypothesized that the mechanism of APAP-induced effects on chimeric mice liver was in accordance with the mechanism observed in normal mice. Therefore, these toxicopanomic approaches successfully revealed that the mechanisms in humans were identical with "known" APAP-induced hepatotoxicity detected in chimeric mice. Further investigations are needed to detect idiosyncratic hepatotoxicity in humans using chimeric mice.